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Abstract (Basic) : WO 9744134 A 

Pulse jetting device, for producing arrays of spots < 500 mu m from 
centre to centre, has a housing (12) with a constricted opening (14) at 
one end and a second opening at the other. A thin walled capillary (16) 
has a dispensing orifice with a diameter of 10-100 mu m and a volume 
capacity of 1-10 mu 1 and extending along a length of the housing with 
the dispensing orifice extending through the opening (14) . Near to the 
dispensing orifice, a piezoelectric transducer is fixed concentrically 
about the capillary so that the walls of the capillary move with 
movement of the transducer. At the second end of the capillary and 
extending along at least 40 % of its length, a casing (50) is fixed to 
the capillary to fill the space between the capillary and inner wall of 
the housing. A sample receptacle (46) is in a liquid transfer 
relationship with the second end of the capillary with the compositions 
of the receptacle and capillary being selected so that, when in 
contact, the sample fills the capillary by capillary action. 

USE - The apparatus is used to deliver small volumes of solution in 
a precise manner to provide a microsized spot. It can be used in the 
synthesis of oligonucleotides and oligopeptides. With the former, the 
presence of homologous sequences can be determined, a nucleic acid may 



04-Mar-04 



be sequenced, or a pattern of binding associated with an individual can 
be identified. With oligopeptides, screening for specific binding 
proteins which have high affinities to a particular oligopeptide, can 
be effected. 

ADVANTAGE - The array of microspots is produced accurately with no 
contamination between spots. 
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FIG. 1 

(Drawing 2] 
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FIG. 7 

[Drawing 8] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

A liquid particle fiiel injection equipment and background of the usage invention Miniaturizations were 
the main aims in various fields. Composition of the both sides of oligomer, i.e., an oligonucleotide, and 
oligopeptide was a field by which research has been made very actively. By having the large-sized array 
of different oligomer, a constituent can be sorted out by various methods. For example, a constituent can 
be sorted out about a homologous array or a complementary array using an oligonucleotide. 
Thus, existence of a homologous array can be judged, sequencing of a nucleic-acid array can be carried 
out, and the pattern of association with which individuals, such as strain. Homo sapiens, and vegetation, 
may be related can be specified further. Moreover, an opportunity to screen the specific binding protein 
which has high singularity in specific oligopeptide is obtained using oligopeptide. 
The interest about a large-sized array has increased by the continued efforts for for the improvement of 
an indicator. In this way, high fluorescent labeling and the chemistry luminescence indicator of 
sensitivity were developed, and the opportunity of detection of the material of a minute amount was 
obtained more. Moreover, in many cases, in the case of the compound mixture of a material, especially 
the material in a sample will be obtained very much by only the minute amount, therefore the high- 
concentration reagent of a minute amount will be needed, and still more nearly complementary material 
will also be condensed by high concentration. 

In preparation of the large-sized array of a small dot, many things which should be taken into 
consideration exist. First, when performing especially the quantum of the analyte, the dot should have 
repeatability in general about the size. In the past, in many cases with the satellite-like liquid particle, it 
may have separated from the central point, and the liquid particle may have polluted other spots, and 
may have spoiled [ 2nd ] assay. It needed to be that for which the equipment used for the 3rd can be 
easily filled up witih a reagent, and has reliability about formation of a liquid particle, it is easy to wash 
and repeatability is [ the engine performance ] whose one if it is permitted as commercial goods. 
The piezo-electric type fuel injection equipment (piezo jet) which supplies the small liquid particle for 
producing the array for assays to U.S. Pat. No. 4,877,745 is indicated. Especially the operability of this 
equipment is not the outstanding thing, a Uquid particle is the range of lOOpL(s) - ImicroL, and it is 
reported that the size of the spot formed of each liquid particle is the diameter of about 0,001-0.012 
inches. Moreover, preparation of the dot assay for analysis is Schena indicated [ Science / 270:467-470 ] 
(1995). 

Indication of invention The equipment which supplies the minute amount of a solution to a precision so 
that a minute spot may be formed is offered. In order to make distribution of the solution spot 
beforehand defined on the surface, this equipment Array of minute liquid particle formation equipment 
The means for performing restoration and washing of minute liquid particle formation equipment at a 
storage station, It has the means moved to a fixed location to the surface which minute Uquid particle 
formation equipment is put on said liquid particle from said storage station by the exact location on it, 
and forms a spot, and the means to which said minute liquid particle formation equipment and this 
surface of each other are moved relatively. The group of minute liquid particle formation equipment is 
prepared in order to carry out orientation of the liquid particle so that an exact array may be made on a 
substrate, A capillary (capillary) is used for minute liquid particle equipment with an energy conversion 
machine (energy transducer). This energy conversion machine gives energy to the solution in a capillary. 
An energy conversion machine may be a piezoelectric transducer which carries out the enclosure of the 
portion near the distribution edge or heater element of a capillary. Besides a capillary and a converter, 
there are a sample container prepared so that a liquid may be transported to the sample acceptance edge 
which is the entrance of the liquid in a capillary, and housing. The minute liquid particle of less than 
about 500 pLs may be distributed certainly, and the array of 10000 spots is offered per two 1cm. When 
using polar culture medium, the distributor (dispenser) which has the surface of hydrophilicity near the 
acceptance edge of a capillary is formed, and, thereby, polar culture medium is filled up with a capillary 
by capillarity. The liquid in the field of the capillary of the exterior of a converter is certainly distributed 
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at high speed by operation of a converter, and a desired array is obtained accx)rding to it. Various 
reagents may be combined on the surface of a substrate by suitable selection of a substrate, and the 
stable array for assays is offered by it. The array for assays may be used in order to detect specific 
association of complementary material. 

Easy explanation of a drawing Drawing 1 is an elevation surface perspective diagram of equipment. 
Drawing 2 is a crossing elevation of a capillary holder. 

Drawings 3 are a capillary and an elevation surface perspective diagram of a piezoelectric transducer. 
Drawing 4 is a cross section of the capillary and piezoelectric transducer which were seen from the 
direction which goes to an orifice. 

Drawing 5 is an enlarged view of the orifice field of a capillary. 

Drawing 6 is a diagram showing a x-y pointing device (positioner) with the fuel injection equipment for 
producing an array. 

Drawing 7 is a diagram showing a rotation platform with the fuel injection equipment on the linear 
pointing device for array production. 

Drawing 8 is an elevation surface diagram of the bubble injector for using it in this invention. 
Drawing 9 is the schematic drawing of the system by this invention. 
Drawing 10 is a flow scheme of the system for producing an array by this invention. 
Explanation of a specific example This invention offers the system for arranging a minute liquid particle 
correctly as a minute spot group which makes a precise array, i.e., an array, on the surface and not 
overlapping. This system moves a liquid pulse fuel injection equipment to the predetermined part on the 
surface from a storing bank to the injection location which carries out orientation of the liquid particle, 
and returns a fuel injection equipment to a storing bank at the time of termination of injection actuation. 
With another gestalt, this fuel injection equipment may be a disposable thing. In a storing bank, this fuel 
injection equipment is attached in a manifold, a fuel injection equipment is washed by this and it is filled 
up with the liquid supplied with a fuel injection equipment. This system generates the array which 
consists of many small spots in the restricted space. This system includes the means for moving the 
relative physical relationship between the means for returning to a storing bank, this surface, and this 
fuel injection equipment, when washing of two or more pulse fuel injection equipments and a fuel 
injection equipment and the storing bank for restoration, and a fuel injection equipment are moved to the 
operation location or the active location for supplying a liquid particle on the surface from the non - 
working location in a storing bank and a fuel injection equipment ends that role. Moreover, while a fuel 
injection equipment is in a storing bank, in order to fill up the capillary of a fuel injection equipment 
with a liquid, it can be filled up with the liquid from washing and the upper part of a fuel injection 
equipment using capillarity. 

When a fuel injection equipment is a disposable thing, the fuel injection equipment which carried out the 
load of the sample is contained by storing bank, it is loaded with the culture medium of the congener 
distributed to especially each fuel injection equipment, or a different class, and a fuel-injection- 
equipment group is stored by arrangement of predetermined culture medium. When it moves to an 
injection location, a fuel-injection-equipment group makes the array of a spot on the surface with the 
gestalt arranged beforehand. 

In the case of a non-throwing away fuel injection equipment, equipment guides the solution of a sample 
to a sample container. When a solution is a polar solution here, a sample container does not produce 
**** by the sample. If the entrance of a container is densely combined with the solution acceptance port 
of a capillary, therefore a sample is made to contact in the case of polar culture medium, a capillary will 
be quickly filled up with a solution, without applying force other than capillarity. 
It has the manifold equipped with the pressure system with a valve containing a low-pressure 
distribution conduit tube, and a solution may be sucked up by this for washing of the capillary after use. 
Moreover, the manifold is equipped also with the high-pressure system with a valve equipped with the 
high-pressure-distribution conduit tube, and may make the sample solution which remains in a capillary 
by this, a penetrant remover, or other solutions blow off from a capillary. Since each liquid particle is a 
slight amount, the amounts of a solution required to be filled up with a capillary and generate the spot 
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array of big size are very few. 

For protection of a capillary, equipment holds a capillary in a fixed location, it has capillary casing or 
the base material for maintaining a capillary in housing, and this casing is prepared in the field near the 
sample acceptance port of a capillary. This casing fills the space between the walls of a capillary and 
housing, and is preferably screwed in housing. 

Such a converter is a commercial thing although various converters (transducer) for formation of a 
liquid particle may be used. A piezoelectric transducer and a thermal converter (bubble jet) are 
contained in these converters. 

A piezoelectric transducer is formed with the gestalt which carries out the enclosure of the field near the 
orifice of a capillary to the shape of the said heart. The wiring from a piezoelectric transducer looks up, 
and is boiled, or can pull the surface top of casing about, is prolonged in the exterior of casing, and is 
connected to a power supply. Although a capillary has a flat pars basilaris ossis occipitalis and the outer 
diameter in the pars basilaris ossis occipitalis is fixed in general, the bore is small substantially and the 
orifice of desired size is formed of this. Bubble jet has the distance restoration opening combined with 
the heater channel which has a resistance heater inside, and the end of the channel is coming in the 
orifice. 

A fluid injector can use it, even if it also combines a simple substance with two or more fuel injection 
equipments which make 1 or 2 or more fixed groups, and when it is the latter, it may have the sample 
from which each equipment differs. Although the assembly line of a fuel injection equipment is 
prepared, each equipment injects a reagent in the exact location on a substrate and you may make it form 
an array when combining and using, a fiiel injection equipment is moved to the location where it differs 
on a substrate using a robot, a substrate is moved to a fiiel injection equipment, or you may make it both 
form an array combining law. Since a fuel injection equipment is larger than the spot which it forms for 
whether your being Haruka and is obtained, it can form the fuel-injection-equipment group in which 
each group forms a part of all substrate arrays. A fuel injection equipment is arranged with a certain 
angle to a substrate, the number of the fuel injection equipments in each equipment array is made to 
increase, or the size of a spot is controlled, and a spot may be made to be lengthened by migration of the 
relative location to the surface of a fuel injection equipment for a long time. Moreover, using the fuel 
injection equipment according to two or more individuals, each fuel injection equipment is chosen, it is 
moved to the location which is a robot, a specific fuel injection equipment is elected from a bank of 
equipment, and the substrate array spot of various gestalten can be formed. 
The whole system is controlled using a computer program and washing and restoration of a fiiel 
injection equipment can carry out automatically the return to the storing bank of the fuel injection 
equipment at the time of ending control of distribution of the liquid particle for forming the array of a 
desired spot on the selection out of a storing bank of the fuel injection equipment which moves to the 
distribution location on the surface from a storing bank, organization of the array of a fuel injection 
equipment to the surface, control of migration of a fuel injection equipment and a surface relative 
location, and the surface, and its function. Migration may be performed in a direction or both 
combination direction whenever [ direction of X-Y, or angle of circumference ]. 
It may be combined so that a block may be accomplished, and a fuel-injection-equipment group may be 
wired by the connector. 

Therefore, each fuel injection equipment is wired in the specific location of a connector. This connector 
is a male or a connector of Metz, and when plug-in is carried out to the connector of reverse, it forms a 
circuit. This circuit will be controlled by the computer and all fuel injection equipments can supply a 
liquid simultaneous according to the log ram of immobilization. Two or more fuel-injection-equipment 
groups are prepared, and these fuel-injection-equipment groups are arranged on the surface, and inject 
that it is simultaneous or continuously, and you may make it form a desired array pattern. 
This system forms an array or may be used in various conditions which supply a sample or a reagent. 
The thing containing various components is sufficient as a solution, and a reactant or non-reactant 
compound etc. may be contained in each compound, oligomer and polymer, nature, composition, and a 
chemistry target. This system can be used for compounding oligomer like Fori (amino acid). In this case. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/12/2004 



rage4 ot li 



each amino acid may be the thing of nature or composition. Instead of amino acid, you may use for 
compounding oligomer and a new compound from nature or a composite nucleotide, monosaccharide, or 
other reactant compounds. Thus, the array which arranged a compound which is different to two or more 
parts which can be set to an array can be prepared using the method of a combination type. As an 
exception method, the compound containing oligomer may be added to a specific part for the purpose, 
such as screening and a diagnosis. This equipment may be used when screening about the specific 
activity which is the object of interest. There are physical characteristics, such as the activity of ligand 
acceptor association, the hybridization of the nucleic acid of a complementary sequence, agonist, or an 
antagonist or fluorescence, luminescence, and light absorption, in tiie example of such activity, the spot 
to which pulse injection is carried out and the 1st sample in which the 2nd sample which contains 1 or 
two or more reagents of assay for screening assay contains the member of 1 or 2 or more assays, such as 
ANARAITO and an oligonucleotide probe, in the assay contacted by the 1st sample containing 1 or two 
or more reagents of assay, for example accomplishes the usual array of the 1st sample on the surface 
with this equipment - 1 — or it forms two or more. For example, the detection process in which pulse 
injection of the 2nd sample containing the assay member of additions, such as an acceptor, is carried out 
on the array of the spot of the 1st sample, and existence, such as the target activity, for example, 
association, and hybridization, is detected after that is performed. With another gestalt, the 1st sample 
may exist on a substrate as a coat as a continuation layer as arrays, such as a dispersed spot formed 
beforehand. If a detection process is required, it may include the production process of an and also [ it is 
necessity ], and 1 or 2 times or more of washing production processes for detection. 
The surfaces where a liquid particle is injected may be various gestalten according to the property of a 
material and the purpose of using an array which are injected. Chemically, this surface may be the thing 
of activity, therefore it joins together in being un-spread at the surface, for example, it combines the 
component of a liquid particle with the surface by electrostatic attraction, covalent bond, etc. at a 
reactant thing or a physical target like association. When compounding a compound, for example, 
oligomer, the initial precursor usually combined with the surface exists, and this forms the reactive site. 
This precursor may be combined with the surface by association which is easy to go out, therefore a 
product may be separated from the surface. Association of a photolysis sectility can be made to separate 
the molecule in a specific part according to an individual. This method used for a combination chemical 
is applicable also to this system use. Furthermore, a sample, a reagent, etc. can be made to emit when 
using it for the diagnostic purpose. Although an array does not need to be especially immersed in a 
reagent, a reagent which is the same as a different part, or is different can be made to be able to put, and 
two or more the same and different assays can be performed. Therefore, the array of the liquid particle 
containing the known or strange 1st assay reagent or a spot is prepared on a substrate, it is guided on the 
member of the liquid particle on which the 2nd assay reagent was put with the gestalt of a liquid particle 
or a spot subsequently to assay or before, and assay by which assay is performed under the conditions 
which became wet there if needed can be designed. For example, tiie surface can be coated with a 
sample, or a sample can be injected as a liquid particle according to individual, and the array of a sample 
can be formed. Subsequently, a different reagent can be injected with some additional coverage about 
precision to a different part, and a sample can be screened about the display from which plurality differs. 
The liquid particle containing the fragmentation to which the indicator of the DNA array which coats the 
surface with DNA which originates in the sample of the dissolved cell as an example, and is different 
under the conditions in which hybridization is possible was carried out can be injected there. After 
removing the fragmentation which has not been combined and by which the indicator was carried out, a 
judgment, identification of a cell type, neoplasm cell identification, and prognostic ****** can be 
performed for specification of the individual in the legal medicine-purpose, and existence of pathogen 
by observing the pattern of the sample which remains. An acceptor which is the same at least as each 
part which has a different compound, or is different can be injected and association of the acceptor in 
each part can be judged to perform screening about physiological activity. Based on the pattern of 
association, a structural activity profile can be obtained and the compound of the addition for making 
binding affinity optimize can be designed. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/12/2004 



Page 5 of 13 



Depending on the property of culture medium, a mixed solvent is desirable or an indispensable thing 
also has it. In the case of DNA, 1 - 100% of thing for which 30 - 70% of dimethyl sulfoxide is added 
preferably is desirable in order to cut a buffer DNA solution. 

By forming a more uniform spot and making a solution vapor rate late by this, injection is improved and 
the portion of the edge of a spot will be able to become more uniform like a core. When the viscosity of 
a DNA solution is too high, the viscosity of the suitable request for a fuel injection equipment can be 
acquired using other solvents. A convenient solvent like phospho lamination DAITO which may be used 
for composition with a DNA sample and a nucleotide monomer has some which usually capacity [ about 
one to 20 ] % Contain HOSETO nitril, dimethyl formamide, trimethyl FOSUFATE, etc., for example, 
for example, low-grade alkanol like ethanol may be used in 1 - 10% of range according to the 
concentration of a salt. 

In order to understand this invention further, it explains referring to a drawing below. In drawing 1, 
while it has the external housing 12, and this external housing carries out package ON of the capillary 
assembly to the interior and equipment 10 protects equipment, the handling of equipment 10 is made 
easy. Although housing 12 may be the configuration of arbitration, a cylindrical shape is convenient in 
the configuration of housing 12, and commercial tubing can be used in this case. Furthermore, housing 
12 is processed and may serve as an assembly of various components. Housing 12 had the opening 14 
arranged in the symmetric position, and the capillary 16 has extended through this opening. The side 
bracket 18 with which the screw thread was prepared is formed in order to attach housing 12 in a base 
material. Although the convenient means of arbitration may be used in order to attach housing in a 
holder, it becomes movable [ positioning of equipment and suitable equipment ] with this holder. The 
gasket 20 is formed in the upper part of housing, and the airtight condition is made by this. 
Moreover, a covering device or covering 22 is also illustrated and this is used in the case of washing of 
equipment, or restoration. During washing, covering 22 is used in order to seal the field on a capillary 
16. The 1st conduit tube 24 for adding a penetrant remover to covering 22 is formed, and this conduit 
tube may be closed by the valve 26, when a system needs to be attracted or it needs to be pressurized. 
Although **** 2 conduit tube 28 is not illustrated, it is for combining with the source of a vacuum, and 
it has the valve 30 for intercepting a system from a vacua. The 3rd conduit tube 32 is for introducing gas 
pressure, and installation of this gas pressure is controlled by the valve 34. Use of various conduit tubes 
is explained later. Since covering 22 is locked in a home position in order to make to change into a 
sealing condition into a still more positive thing, and covering 22 is finally held in the airtight condition 
to a gasket 20, fixing the object for washing, and covering for restoration to a fixed location, the clip 36 
attached in the hinge pin 38 may be used. 

Drawing 2 is a cross section showing the interior of housing 12. The capillary 16 has extended through 
the opening 14 of housing 12. The screw thread 42 was formed in the interior of housing 12, and this 
screw thread has extended to the length of the abbreviation 2/3 of housing. 

Covering 22 adjoins the tube 44 which prepared the screw thread of the housing 12 interior, and can take 
the location which is clamped and forms an airtight condition with a gasket 20. The duty which the tube 
44 with the screw thread can be made from a hydrophobic material like nylon, and this makes a sealing 
condition with the screw thread, and locks the capillary casing 50 in housing 12 can be achieved. The 
tube 44 with the screw thread has the receptor 46 of the cone form for receiving a sample. After 
washing, covering 22 is removed and the receptor 46 of a cone form is exposed, and in order that a 
container may receive a sample, it changes into an usable condition. It conforms that it has the port 48 
and this port should receive a capillary, a sealing condition is formed, and a sample can contact a 
capillary 16 now by this, and a sample moves with surface tension in the inside of a capillary 16, and it 
can be filled up now with a capillary by the receptor 46 of a cone form. 

A capillary 16 suits the casing 50 with the screw thread exactly, and can give the support for the 
substantial portion of the length. The casing 50 with the screw thread has slitting 52, i.e., a notch, and 
this notch extends downward through the casing 50 with the screw thread, and it receives the wire 54 for 
making a converter 56 drive. These elements are protected by housing 12 although a capillary 16 and a 
piezoelectric transducer 56 extend through a mold cavity 60. A capillary 16 may be attached in the 
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casing 50 with the screw thread with a cement material like for example, an epoxy material. 
The casing 50 which had the screw thread turned off is the member of one apparatus, or may be divided 
into two or more portions. For example, a part for the center section which has the lower part equipped 
with the perpendicular notch 52 for wires and the channel which enables it to access a wire, and casing 
can be formed, and it can be made the gestalt which has the upper part to which the enclosure of the 
capillary 16 is carried out completely. The specific gestalt which casing can take is stopped so that it 
may be decided with the method of assembly and the assembly within the casing 50 of a capillary 16 
may become easy, or so that immobilization of the capillary 16 to casing 50 may become easy. 
A capillary 16 is introduced into casing 50 and equipment is easily assembled by carrying out cementing 
of the capillary 16 to casing 50. In the top surface of casing 50, a capillary 16 can be ground, can have 
the smooth surface and can take now the gestalt which can transport a liquid in the state of sealing to the 
container port 48. 

It is shown to drawing 3 by the gestalt in which it has the piezoelectric transducer 56 with which the 
capillary 16 was equipped although the capillary 16 is removing casing 50. The piezoelectric transducer 
56 is formed near the orifice 60, and serves as a gestalt of the length of a capillary 16 to which 2 to about 
2/3 was exposed about 1/at the converter 56 bottom. To the capillary, the error tolerance of a converter 
56 is a very narrow range, is usually less than about 0,001 inches, and is attached in the capillary into 
cement. A ceramic piezo-electricity tube like PZT-5a marketed from Vemitron Piezoelectric Division as 
a material of a converter can be used. The property of a piezoelectric transducer is indicated by the 
manual of the manufacturer of Piezoelectric Technology, Data for Designers, and the name that becomes 
1990. The wall of a capillary 16 is very thin and can be moved by the reduction of a piezoelectric 
transducer 56. As shown in drawing 5, the capillary 16 has the flat pars basilaris ossis occipitalis 62 in 
which the orifice 60 of a minor diameter was formed. 

Of the pars basilaris ossis occipitalis 64 of the interior where a capillary is round, the rapid diameter 

reduction from the diameter inside a capillary 16 to the small path of an orifice 60 is formed. This may 

be formed by heating of a capillary, glass or Xtal will contract and an orifice will be formed. 

Lead wire 68 is formed in order to make a piezoelectric transducer make electric connection. Cement 70 

is introduced between a converter 56 and a capillary 16, and maintains hard association between a 

converter 56 and a capillary 16. In drawing 4 , a piezoelectric transducer 56 carries out the enclosure of 

the capillary 16, and the place where the capillary is sealed with cement 70 is shown. 

The size of a capillary, an orifice, and a converter is important in order that the liquid pulse fuel 

injection equipment of this invention may operate well. Although the orifice field must have the fixed 

outer diameter correctly, this heats the tube of a capillary, softens glass and is attained by filling the 

portion inside a capillary and forming the desired diameter of an orifice. 

The diameter of this orifice changes in about 10-lOOmicro according to the surface tension of the liquid 
to be used. The path of an orifice can be made small when surface tension is low. Generally, if there is 
no additive which reduces surface tension in the case of water, an orifice will serve as magnitude of the 
range of about 40-80 microns. When there is an additive on which surface tension is reduced, as for an 
orifice, it is desirable that it is the range of about 10-50-micron diameter. 
The length of a capillary is in the range of about 0.5-4cm, and is usually about 2-3. 5cm. 
The orifice field which is beginning to extend from a piezoelectric transducer is about 5 - 15% of the 
length of a capillary, and is usually about 5 - 10% of the length of a capillary, a converter — about 20 - 
40% of the length of a capillary - usually - occupying — many cases - about 25- of the length 

of a capillary - there is 35%. The field of a converter top occupies at least 40% of length of a capillary, 
and occupies a maximum of 75%. In many cases, the length of the portion is about 60% or less of a 
capillary. In many cases, the length of the portion by which the enclosure is carried out to the housing 12 
of a capillary is usually about 99% or more at least 90% at least 80%. 

The thickness of the wall of a capillary is usually in the range of about 0. 10-0.40mm, and it is about 
0.25mm preferably. Moreover, the diameter inside a capillary is about 0 at least. 
It is usually about 0,25mm preferably in less than about 0.40mm 10mm and less than about 0.50mm of 
maxes. The amount of liquid possession of the capillary which has such a diameter is an amount which 
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can form 10,000 or more spots, before washing and re-restoration are needed, and the capacity of this 
capillary is in the range of about 1-lOmicrol in general. 

In formation of a fluid injector, it lets the capillary formed beforehand pass to the piezoelectric 
transducer which made a small amount of cement adhere on the inner surface. The tolerance between the 
outside surface of a capillary and the inner surface of a converter is less than about 1mm preferably very 
small. Cement dries, powerful association between the internal wall of a converter and the external wall 
of a capillary is accomplished, and a converter and a wall come to move to one. At this time, a capillary 
may be introduced through casing in which it prepared the screw thread until only the length of casing 
extended. Exceeding the length of casing, the end of a capillary is prolonged, is cut and ground, and is 
used as the smooth surface. A capillary is cut beforehand, and is ground, and it equips in casing 
carefully, and is made for the end to come to the place of the surface of casing by the exception method. 
A capillary and casing are combined and the specific method to insert in is decided mainly by the 
process. Subsequently, it enables it to access the wire for converters through opening of through and 
housing at a notch and a boa. By the exception method, when a wire is soldered to the connector in the 
place of the boa of casing and it is screwed in housing, this connector can connect the connector for 
access to the power supply and regulator which were formed in housing. 

Subsequently, a capillary and casing are screwed in housing, and a capillary begins to be extended 
exceeding opening of housing and positioned certainly. In case it washes, covering is screwed in 
housing, and locks a capillary and a holder in a home position, and it is made to serve as stable structure. 
Covering may have the conduit tube prepared in the part in one. 

With another gestalt, it also has the gasket with which covering makes covering stick a lid to this lid 
although a opening is prepared in a lid in the center at an owner Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. top. The lid is equipped with the required conduit tube and can move it from the 
location which engages with housing to the location from which it separates from housing. With another 
gestalt, covering can consider as the gestalt which inserts in the opening of the covering the plug which 
has a comparatively big opening and has various conduit tubes by this. A plug may be a part of manifold 
of two or more plugs, can insert these plugs in two or more openings, therefore can perform processing 
like restoration or washing to coincidence to two or more capillaries. Since a capillary is behind filled up 
after washing, it is kept, or restoration is immediately performed after washing. It is decided to some 
extent by how the equipment is used what kind of expedient gestalt will be adopted. When equipment is 
used at a fixed station, fixed association with a conduit tube and equipment is convenient. However, in 
case equipment is actuation, when moving to a movable location from a storage location or a 
conservation location, or when moving for washing, it is convenient to attach a lid or a plug only in the 
case of washing actuation. 

When required, a heater element can be prepared in equipment, a capillary can be warmed, and the 
viscosity of the liquid in a capillary can be reduced. The enclosure of the heating apparatus is carried out 
to housing, and it may be attached in capillary casing etc. The specific method of heat transfer to a 
capillary can use the various conventional design parameters rather than is important. 
Instead of a piezo-electric fuel injection equipment, in order to generate a liquid particle, the bubble jet 
which uses and carries out a heating element may be used. Please refer to Asai etc. (Japanese Journal of 
Applied Physics 26:1794-1801 (1987)). Bubble jet has width of face of about 30 micrometers, may be 
composed by the group of at least 64 jet, i.e., a cluster, and forms the cluster of 14 dots per mm. An 
example of a bubble jet tube had a length of about 500-600 micrometers, and a bore is about 60 
micrometers, a nozzle is about 46 micrometers, and it is equipped with the heating element arranged 
from the nozzle in the location of about 190 micrometers. This heating element uses the 0.5 -micrometer 
aluminum electrode in two or more layers, and has coating of Si02 (micrometers [ 5 ] and 1.9 
micrometers), the register (0. 13 micrometers) of HfB2, a Ta205 passivation layer (1.9 micrometers), Ta 
protective layer (0.55 micrometers), and 550-micrometer Si substrate. The length of a heater is about 
150 micrometers. 

In drawing 8, the bubble jet 200 has V type-like a reservoir or the sample container 202, and this is a 
thing for restoration of an end and it fills up a sample with the same method as a piezo-electric fuel 
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injection equipment. The capacity of a reservoir is about 0.2-20microl, and is usually about 0.5-5microl. 
The reservoir 202 is combined with the heater channel 204. The resistance heater 206 is connected to 
contacts 212 and 214 by lead wire 208 and 210, respectively. The heater channel 204 has the end in an 
orifice 216. From the heater arranged in a material [ of arbitration ], required electrical installation, and 
wall 218 top, its interior, or a channel 204, the capillary wall 218 may be easily formed according to a 
known procedure. Even if bubble jet is possible in the load from a sample top by being marketed, 
changing this and forming a reservoir 202, it is good. 

The group of jet may be stationed in the side of an injection location, or the upper storing bank. 
By using the group of jet, two or more spots can be formed on the surface at coincidence. Furthermore, 
the group of this jet can be stationed in a fixed location that it is simultaneous or continuously, a liquid 
particle can be injected intermittently, and a spot can also be formed in a location which is different so 
that an array may be accomplished. Finally a pattern which may shift a location, may station the group 
of jet to the surface, may supply a liquid particle so that a spot may be formed in a different pattern 
which accomplishes a part of array finally formed, and is different here is formed in all the locations of 
an array. The group of this jet is moved in one, therefore a robot arm can make coincidence move two or 
more jet to a home position. According to migration of jet and/or the surface, jet is arranged with a 
certain angle to the surface, and it can prevent prolonging a spot for a long time. This angle is 
determined by relative passing speed and the speed of a liquid particle. For example, when the speed of 
a liquid particle is 3m/second and the passing speed to the surface of jet is Im/second, this angle 
becomes about 20 degrees. Although the distance from jet to the surface has a certain amount of width 
of face, it is usually about 0.1mm to 0.5mm or less at least, and, generally is about 0.2mm or less of 
maxes. 

In order to prepare an array, various systems which a substrate and a fluid injector move relatively can 
be used. Two usable systems are shown in Figs. 6 and 7. The 1st system is equipment for moving a fuel 
injection equipment in the direction of x-y in an parallel field to the fixed substrate, x beams 106 which 
this equipment 100 was equipped with the y beams 102 and 104 for operating a fuel injection equipment 
in the direction of y, and were supported by the y beams 102 and 104 are the x-y pointing devices which 
operate a fluid injector in the x directions. The range of the resolution of this equipment is 1-10 microns. 
Migration of the direction of y of x beams 106 is controlled by y-raster motion servo mechanism (not 
shown) with migration of the direction of y of a fuel injection equipment, and migration of the x 
directions of a fuel injection equipment is controlled by x-raster motion servo mechanism (not shown). 
It is illustrated that the fuel injection equipment 108 is arranged on x beams 106. The range of migration 
can change according to the size of a substrate, and this system can usually be moved in less than about 
100cm about 10cm or more. Jet can put a liquid particle on a substrate 110, and the array 1 12 which this 
shows to the comer on the left-hand side of a substrate 1 10 is formed. Two or more conservation fuel 
injection equipments are supported by the holder 116, and are held as a spare thing. Furthermore, it 
covers with the lid 120 equipped with the conduit tube 122 which two or more fuel injection equipments 
are supported by the holder 118, and a fuel injection equipment supplies various components to a fuel 
injection equipment here, and is used for washing. It may be combined with a manifold and these lids 
may be moved to coincidence. In actuation of x-y servo mechanism, the X beam 106 is movable to a 
storage bank of the saved fuel injection equipment, the effective fuel injection equipment 108 is returned 
to a storage bank, and a different fuel injection equipment is put on the X beam 106. Working and each 
fuel injection equipment will form two or more spots of the same reagent as the part to which it differs 
on a substrate, and will have the reagent only as the comparator in each array with each same portion on 
a substrate. As shown in drawing 6, a line is drawn on a substrate 1 10 so that many boxes may be 
formed, and each box may have the spot which forms the same array as other boxes. 
In x-y positioning, a high-speed (30inches/(second)) pointing device (12-30 in each size are covered) is 
a commercial thing (for example, Asymtek Carlsvad, CA). The magnitude of a repeat pattern is less than 
25micro. A custom-made pointing device may be manufactured [ rather than ] on a big scale using the 
feedback coded according to the request for positioning with the degree of less than lOmicro. For 
example, 1200 or more arrays can be formed at once with the subsystem shown with one near sign 30. 
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(This **** is calculated by assigning edge-like 1.5cm to a Ixlcm active array.) It is possible to 
synchronize the injection pulse towards the location where it does not stop at each location in which a 
spot is formed, but injection is performed. When spot positional information is received from a master 
system, the controller for subsystems amends the timing of a jet pulse, and enables it to operate taking 
into consideration the slight delay (for it to be about 60 microseconds to the gap of ISOmicro) of the 
time amount in which a drop actually adheres to the surface. 

In drawing 7, although the same equipment is shown, in this condition, the fixed substrate, the substrate 
movable instead of a movable fuel injection equipment, and the fixed fuel injection equipment are 
formed. Furthermore, a substrate moves to a circumferencial direction and 1 or these two or more 
cardiac rings containing the original array may be formed. The substrate slewing gear 150 has the 
rotation platform 152 equipped with the substrate rings 154 and 156 which move on a concentric circle. 
Each ring has two or more array parts 158, and the appearance of an array part attaches a sign 160 and it 
is shown here. This equipment has the linear servo mechanism 162, and the pulse fuel injection 
equipment 164 held on this servo mechanism 162 at the holder 166 moves it. The preliminary bank 168 
of a pulse fuel injection equipment can remove and use a lid 170. It is moved to the location on the 
reserve fuel injection equipment 172, and a lid 170 performs restoration or washing of a fiiel injection 
equipment appropriately, and performs other production processes of such a process if needed. Although 
the place where two lids 174 are formed on the fuel injection equipment is illustrated, the place where, 
as for this, the fuel injection equipment has received a certain processing is shown, a capillary — 1 or a 2 
times or more rinse — and/or, it washes and dries. Desiccation is performed by letting air pass with low 
voltage or high pressure to an air-drying or a capillary. It is attached on the robot arm 178, it is moved so 
that it may be located on the pulse fUel injection equipment 172, and micro PIKETTA 176 can introduce 
a sample into equipment through opening 180. A fbel injection equipment is usually near the substrate at 
the time of discharge, and the range of the total distance is usually about 0.1mm - 0.5mm. 
For theta-x positioning, rotation of the substrate of the speed of whenever [ one high-speed straight line 
migration and middle ] follows. [ of a sample ] This rotation is given by the platform 152. 
The linear parallel displacement machine (translator) which performs straight line migration is a 
commercial thing (above-mentioned), and a platform base material, a motor, and control are customized 
using equipment similar to control of the plater in the hard disk memory used for a computer. Rotational 
speed is partially restricted by the speed of the liquefaction from jet, and is usually 3m/second. Plater 
surface velocity should be the speed/second of the fraction of emission speed, for example, Im, and it is 
pressed down to the minimum that a globular form drop is prolonged for a long time by this at the time 
of contact. This may be partially avoided by turning an orifice in the direction of a platform by the 
direction of rotational again. 

In drawing 9, both the groups of a fuel injection equipment are held at a battery, and the system which is 
sharing the common connector is shown. This system 250 has the 1st rail 252 and the 2nd rail 254, 
respectively. A rail 252 is an endless belt driven through a shaft 258 by the motor 256. Two or more 
batteries of a fuel injection equipment 260 are attached on a rail 252 and 254, and it is standing by until 
it is moved to the active location for injection. Each battery 260 had the connector 262 connected to two 
or more lead wire, and each lead wire has connected the fuel injection equipment 264 to the circuit of 
the exterior which controls restoration of a fuel injection equipment 264. While the motor 256 is driving 
the endless belt, a battery 260 is moved ahead and one 266 of a battery is moved to the active location 
on the surface 268. As explained above in relation to drawing 7, the rotation platform 270 has the 
outside substrate ring 272 and the inside substrate ring 274, respectively. Each ring has two or more 
array parts 276, and this array part is expressed by the cross line. When a battery 266 is moved to the 
active location on the surface 268, the robot arm 278 moves the connector 280 of a complementary type 
to the location which engages with the battery connector 262. This complementary-type connector 280 
is connected to the circuit which makes time amount which fills up coincidence with all the jet by the 
electric conduit tube 282, or is different according to a predetermined program inject jet. After use of a 
battery 266 is completed, robot arm 278 connector 280 is removed from the battery connector 262. It is 
made to move so that a battery 266 may be taken out from an active location, and a motor 256 carries 
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out the new battery 260 to an active location from this storing location, and it drives it so that it may 
change for a battery 266, Subsequently, it is moved along with rails 252 and 254, and finally a battery 
266 arrives at the end location 284 of a rail, and will be in the condition of then, being put in in the 
recovery box 286. The battery from a recovery box is reused, is discarded, or may be kept for another 
use. When a battery is reused, it is taken out by the device established in order to take out a battery by 
hand or to move a battery to a storing location, and a battery is sorted out as mentioned above and may 
be charged there. 

In drawing 10, the subsystem 300 for storing is shown as an array of a rack, and each rack is addressed 
under a computer / bar code control. Each bottle in a rack includes the array 302 (for example, 96 holes 
or a 384 hole microtiter plate) of a storage well plate. Since the sample in a storing system maintains the 
integrity of a sample, it may be kept at a suitable temperature. 

A master controller 304 controls a system. Under a computer signal, 1 or two or more microtiter arrays 
302 are conveyed from a storage area 300 in the transfer area 305. In order to transport the microtiter 
array 302 to the next station 306, the convenient transfer system of arbitration can be used. At a station 
306, although the robot arm 308 is under control of the subsystem controller 309, this subsystem 
controller communicates with a master controller 304. Using the micropipette chip 310, the robot arm 
308 transports the liquid of the amount of mul to 1 arranged from the microtiter reserve array 302 in the 
maintenance location, or two or more suitable jet 312 with which it fills up, and fills up a station 314 
with the bottom of control of the subsystem controller 315. This subsystem controller is communicating 
with the master controller 304. About a reusable injection device, a maintenance and a restoration 
station have the maintenance cap 3 16, and this maintenance cap serves as a conduit tube for suction or 
pressurization with adding a penetrant remover as mentioned above. 

A holder 3 18 is arranged on the parallel displacement bar 320 of a fuel injection equipment 312. A fuel 
injection equipment 3 12 is moved to the trial station 322 under control of the subsystem controller 323 
using the holder 3 18 for combining the parallel displacement bar 320 and a fuel injection equipment 312 
with the parallel displacement bar 320. When straw bright catches the synchronization of a fuel injection 
equipment and a voltage pulse, the image 328 of a liquid particle is transmitted to a video camera 332, 
and, as for a HIDEO camera, the size and the frequency of delivery and the liquid particle 328 are 
evaluated by straw bright 324 and the mirror 326 by the monitor 332 in a signal. When the fuel injection 
equipment 312 does not have the right property, a fuel injection equipment 312 serves as a rejection, 
information will be sent to a master controller 304, and the fuel injection equipment alternative to 
having been filled up with the same culture medium will be offered. 

When a fuel injection equipment 312 passes through a trial station, subsequently to the injection location 
334, it is moved by the parallel displacement bar 320. It will be arranged on a substrate 336 by the 
parallel displacement bar 320 and the holder 318. When the fuel injection equipment has been arranged 
in the injection location, drop injection is started and an array is generated. A substrate 336 is laid on the 
platform 337 moved by the motor 340. A motor 340 is under control of a controller 342, and this 
controller 342 considers an exchange of a signal as a master controller 304. 

The system based on a computer controls and synthesizes actuation of each subsystem, and it is made 
for a throughput to serve as max. This throughput is measured by the number of the microarrays which 
have distribution of the right spot manufactured by per 1 unit time amount. 

Since a master computer does not control directly only by adjusting each subsystem, the master of the 
microcomputer base can achieve a function to satisfaction. When producing the array of isomorphism in 
large quantities (from hundreds to thousands), each array has 10,000 kinds of different components, for 
example, 100x100 spots containing a cDNA clone. However, it is useful to have one 2 to 3 times the 
excessive amount of this from the point of precision and reliability. Moreover, the same is said of the 
number of each samples by which a spot is carried out to the gestalt of an array. 
As an example of a system, detection of 1 or two or more cDNA arrays is shown as an example. A 
master controller receives first the list of clones by which a spot is carried out. This list is changed into 
the list of the address. This address is the address which determines the number and train of a microtiter 
plate which are pulled out from storage. A conveyor extracts each continuous plate and arranges a plate 
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in the location for migration to a micropipette. After thawing or warming a sample, a micropipette 
transports a little sample to an usable (it was washed or is new) fuel injection equipment with a robot if 
needed. A master controller asks and makes it maintenance/restoration station about the usabiilty and the 
status of a fuel injection equipment. And it notifies whether jet exchange / migration subsystem is filled 
up with which jet, and a master controller is in the condition which can be injected. While facing to an 
active injection subsystem, a parallel displacement stops in the place of an injection test station, and it 
checks whether the equipment is operating appropriately. Jet is combined with a pointing device near the 
active injection subsystem. This pointing device arranges equipment at the suitable angle for the location 
of about 100-200micro from the surface, and connects a set to a subsystem controller electrically. A 
master controller notifies the address position of each jet to each of the array formed on a substrate at a 
subsystem. Subsequently, a subsystem controller determines the optimal injection path. At the time of 
termination of injection, a used fbel injection equipment is discarded or is returned to 
maintenance/restoration station for washing and re-restoration. 
As already explained, active injection is performed by one of some the modes. 
The suitable mode moves jet to the x-y plane on the substrate which carried out (a) quiescence, and it 
moves jet in the 1 -dimensional direction while rotating the substrate of (b) discoid. A master controller 
supplies the address to the location where spotting of [ on each array ] is carried out to an injection 
subsystem. 

In order to complete this process, many steps are performed and the capillary for pulse injection is 
prepared. When a capillary is used, washing is needed in order to prevent contamination. A pulse fuel 
injection equipment can suck up a penetrant remover for the inside of the capillary which is equipped 
with the capillary immersed in the penetrant remover, or extends to a container by suction. A penetrant 
remover may blow off from a capillary after sufficient passage of time. Various solutions can be used 
according to the property of a sample. Although it has a specific use, an volatile polarity organic solvent 
can be used in order to carry out a rinse repetitively by different penetrant removers, such as an aquosity 
activator which contains an aqueous solution, for example, acescence or an alkaline solution, and an 
organic solvent. By applying the pressure of gas to a capillary, a penetrant remover is discharged and a 
washing process is repeated. A drop and other liquids can be prevented from remaining in a capillary by 
preparing a high-pressure gas line using dry air, elevated -temperature air, etc. Once a penetrant remover 
evaporates, a sample may be added to a container. Generally, a sample has the capacity of about 10- 
lOOmicrol. When a liquid particle contacts the top surface of a capillary, it is drawn by capillarity in a 
capillary, and fills up with a capillary completely, and few portions of a liquid particle are left behind to 
a container. For example, when a liquid does not contact a capillary immediately, contact can be attained 
by adding a short-time small pressure pulse. The pulse fuel injection equipment is in the condition in 
which the use for supply of a liquid particle is possible in here. A fiiel injection equipment is used by the 
vertical position, orientation of the liquid particle can be carried out facing up or downward, or a liquid 
particle can be drawn in the level direction centering on a capillary. 

By using the jet of the gestalt of an array, much time amount is saved and it becomes possible to 
produce the spot array of a large number which have a majority of each spots in the distributed condition 
that each spot array was designed beforehand. For example, I want the case where it is going to 
manufacture the chip which contains the 100x100 element array which are 400 sets of chips, and by 
which each is generated from the solution (for example, DNA, an RNA fragment, or an oligonucleotide) 
of 2500 kinds of different samples, or a reagent by the multiplicity (redundancy) 4 to be thought. It has 
the spot group of the reserve on that spot distribution is horizontal and Rhine where vertical both sides 
differ. A chip size is 2x2cm, and is set up with the thing containing the array (distance between spots of 
lOOmicro) whose each is Ixlcm. Active injection area is 40x40cm (namely, 20x20 chips) in magnitude 
with a square. 

Injection of a up to [ active area ] is attained using the motion (raster ring) of the X-Y Cartesian 
coordinate system of jet to the surface by which spotting is carried out. The relative velocity of the jet to 
an array is 50cm/second. (The time amount at the time of acceleration is not included in these count.) 
When this is included, all scanning time amount increases about 10 to 20%. Injection is performed 
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"during a flight (on the fly)" in the semantics that the fuel injection equipment is moving, while the 
liquid particle is injected from the fuel injection equipment. 
The injection time concerning one injection is as follows. 

Level scan line: Four lines / chip x20 chip (perpendicular direction) = 80 lines (it will assume, if a 
reserve spot is on [ of four ] different Rhine) 

Distance for level and a vertical scan (cm): 40cm/line x80 line = 3200cm (horizontal direction) 
40cm/line x2 line (one up and down each) = 80cm (perpendicular direction) 

Total scanning distance: 3280cm scan time amount: 50cm[/second ] x3280cm= 164,000 seconds or, 
about 1 14 hours The time amount concerning a scan can be reduced in 1/10 of 12 or less hours by using 
the straight line array of ten jet by which alignment was carried out horizontally. 
Scanning time amount can be further reduced by shortening swap time of jet. During a scan, injection 
and restoration of jet can be performed continuously and a required change and array size can be 
obtained in a suitable time amount frame. 

Fuel injection equipments are the bore of 0.25mm, and 0.75mm of appearances, and consisted of 

gestalten equipped with the capillary which has a 45-micron orifice between injections. The tube made 

from a ceramic (PZT-5a) was attached near the orifice end with the epoxy adhesive. 

Maine housing (product made from brass) has the screw thread cut on the free end of a capillary, and 

enabled it to project through the hole where the end of a capillary is small. The small slot in a screw 

thread type rod was prepared as an entrance for the wires of a converter with the small color with a 

lodge. 

The tube with the screw thread (product made from brass) is screwed in a rod with the screw thread, and 
the color with a lodge was held in the home position. The adapter made of nylon with the screw thread 
which has the hole of a cone configuration was screwed in the supply end of an assembly. 
The internal structure of the cone form of non-humidity of the adapter made of nylon was designed so 
that conveniently [ the load of a sample ]. When a little (10-50microL) solution is transferred by the 
micropipette, it is guided to the pars basilaris ossis occipitalis of opening of the cone form where a Uquid 
particle adjoins a capillary tube with the combination of gravity and/or other force. The diameter of the 
hole of the adapter made of nylon is equal to the outer diameter (about 0.25mm) of a capillary tube. 
When the glass of the end of a capillary is damp, the whole capillary is looked like [ capillarity ] also 
including the field of an orifice, and is more quickly filled with a liquid. In order to generate a liquid 
particle, the first time stimulus beyond this is unnecessary. 

Driver voltage is usually in the range of Abbreviation 0-300V, and a pulse period is in the range for 
about 5 - 150 microseconds. A repetitive speed is in the range of about 10,000 maxes/second. The 
viscosity of the liquid which may be held without external heating is in the range of about 0. 1 to 1000 
mPa, and viscosity can be set to 20,000 or more mPas when using a heater. 

the typical voltage pulse used with an aquosity intermediation solution — amphipathy - it is — the length 
for 80 microseconds — having - about 100 — V is the same - carrying out time amount continuation, it 
starts and falling time amount is about 10 microseconds. The shape of a pulse form and the amplitude 
are controlled by the computer, and since they form the liquid particle of the gestalt the minimum is 
sufficient as whose formation of a satellite-like liquid particle, they may be changed variously. 
A piezo-electric fuel injection equipment may be repetitively injected above 10,000Hz by hundreds or 
thousands pulses per second, as long as a liquid exists on the converter of a capillary. Similarly, bubble 
jet can be injected by 1000 or more pulses per second. 

By using an above-mentioned piezo-electric fuel injection equipment, the liquid with which it turned out 
that it is examined in a pulse fuel injection equipment, and is injected by satisfaction contained water 
and a buffer DNA solution (1-lOOmicrog/mL). This DNA solution was injected on the standard sUde 
glass for microscopes which coated the poly lysine. This poly lysine promotes association to the surface 
of DNA, it is about 20 microns in distance between edges, and the DNA spot of 10x10 arrays of 80-100 
microns of pitches was formed. The indicator of this DNA is carried out by the fluorescein, and the slide 
which formed the array of DNA by this can visualize it now using a fluorescence scanner (resolution of 
15 microns). Other than a nucleic-acid solution, the aggregate of the substance under a protein solution 

http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 3/12/2004 



Page 13ot 13 



and a cell and a cell, and a molecule etc. can be used. Intermediation solutions may be the organic 
substance, inorganic substances, or those combination, for example, have an aquosity intermediation 
solution, alcohol, the ether, a physiological saline, a polar organic solvent, an oil, mercury, etc. 
The computer program which controls use of the fuel injection equipment of this invention may be 
offered. 

It may be easily changed so that injection of equipment for various programs to form the array of 
washing of a fuel injection equipment and restoration, the migration to the substrate of equipment, and a 
request can be performed. 

A specific controlling mechanism is changed if needed for a system rather than is important. Refinement 
of a system is decided with the number of the classes of the number of the fuel injection equipments 

used, the complexity of an array pattern, a sample, and reagent etc. 

The pulse fuel injection equipment of this invention is convenient especially to supply a sample to the 
container on a capillary. Therefore, a capillary is not got blocked, when it is not necessary to put in a 
capillary in a sample, and a capillary pollutes a sample there or specific material exists in a sample there. 

Therefore, equipment with a use large few more is obtained for failure by supplying a sample from the 
upper part of a capillary rather than drawing in. The equipment of this invention can be prepared easily, 
and it can be processed easily and it can be manufactured so that strong and exact pulse injection may be 
attained. A capillary can be formed in a form equipped with the orifice of various sizes in order to 
control the size of the spot formed. An orifice can change size according to the viscosity of a sample 
solution, or surface tension reflecting the property of a sample. Furthermore, many pulse fuel injection 
equipments can be reproduced and an exact and repetitive liquid particle can be supplied. 
Please understand that all reference and patent application given in this specification are included in this 
whole specification by the same degree as each reference or patent application being quoted according 
to an individual at one. 

Although this invention has been explained, probably, it will be clear to this contractor for the operation 
changed and changed variously to be possible, without deviating from the pneuma and the range of this 
invention. 
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